Table B-3. Parameter List for Ku-band (Bogota - CONUS) Interference Analysis

UP LINK DOWN LINK
LINK PARAMETER [Other GSO|Own GSO |[Other GSO| Own GSO ] UNITS
rbital Separation 2 deg.
ignal frequency 13 13 11 " F3
Tx Power (Earth/Satellie) % 0 c3 % w1
[Amplifier BackoH 0 0 0 [0 dB |
x Losses 03 03 05 0.5 dB
umber of Carriers 1 1 k| 1
ant Range 38000 36000 3000 ] 36000 kmn
arth-Station 1x Antenna Size 5 25 m
arth-Station Ax Antenna Size 5
al tation [x Ant. Peak Gain X .8 }
a tion Rx Ant. Peak Gain . . 1
tellite Tx Ant. Peak Gain k14 7 —dBi |
ite Hx Ant. Peak Gain 2 1 ‘
ignal Bandwidth K] 138 z
x Noise Temperature 1500 5 X0 <) K|

Table B-4. Parameter List for Ku-band (CONUS - Bogota) Interference Analysis

UPLINK DOWN LINK
LINK PARAMETER JOther GSO|Own GSO |Other GSO| Own GSO | UNITS

ital Separation Z deg.
ignal frequency 13 1 F3

Tx Power (Earth/Satellite) 4] 0 K3 100 — W ]
[Amplifier Backoft 0 0 0 0 dT—_J
x Losses 0.3 03 05 05 dB
umber of Carriers 1 1 1 1
[ant Range 30000 35000 30000 | o000 km
arth-Station 1x Antenna Size ] 25 m
a tation Rx Antenna Size 5 5
a tation TX Ant. Peak Gain i
arth-Station Rx Ant. Peak Gain i . i
tellite Tx Ant. Peak Gain 37 X3 —dBi |
tellite Rx Ant. Peak Gain H ‘
ignal Bandwidth () 8 z
Noise Temperature 1500 35 200 73

A C/I analysis was performed to determine whether Expressway™ could
share spectrum with a hypothetical GSO FSS system operating at V-band, referred
to here as System-X. System-X has earth station and space station characteristics

identical to those of Expressway™ except that its earth station antenna gain pattern
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is modeled on the reference antenna radiation pattern of Appendix 29, Annex III
of the international Radio Regulations. In the interference scenario, an
Expressway™ satellite and a System-X satellite are spaced 2° apart on the
geostationary arc. The earth stations for both systems are considered to be co-

located. The interference calculations for this scenario, appearing below in Table

B-5 indicate that 2° sharing is feasible under these conditions.
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Table B-5. Interference Analysis between Expressway™ and System-X

UPLINR "BOWNLINK ~UPLIRR “DOWNLINK
PARAMETER Desired | Intert. ¥ Desired | Intert. Intert. | Desire Intert. | Desired UNITS
Other Own Other Own Cther Own Other Own
L'§gnal frequency . 48. 41 48. GHz
+ TX Power 148 138 200 200 143 14 200 200] dBW |
-TXLoss 1 1 T 1 daB |
[“HPA Backoff 3 3 ? ) 3 p) dB
+ TX Ant. Gain 595 204 230 520 X4{ =5 X o[ dBi |
-Per Carrier Loss 0.0 0.0 0.0 700 00 00 100 100 a8 |
=Tx 0.3 32 6.0 550! 312 03 50 50| dBW |
[~ Space Loss 2173 2173|2158 5. 5173 21 215. 2158 a5 |
- Atmospheric Loss B3 5| 3 3 51 53 3 daB |
+ Rx Ant. Gain 00 520 550 204 Tz 480D 203 580 dBi |
= Carrier Power (C) 1032 - - — dBW |
I'=Tnterfer. Power - - - - dBwW |
- Rx Noise Temp. . 3 1 y : ] I |
Bolzmann's Const. IBO|  0BB| 288  ZB6| B8 288 BB 255 Hz
TR ore 05 o2 97.1 5 ] 612 | 93 525 97.1 dB-Hz |
Ch orClh ... 3.1](up) 34 5|(down) up) 345{(down) aB |
L, W o
~Signal Bandwidth | 584. T A5 | . 5 B35 Az
‘ o/No or 1o/No 28 | 2331 126 2.0 %'.TLﬂﬂ_'ﬁzo 126 dB-Hz
Coflo ,, or Collo youm 36.1}(up) ~346({down) RO 34.6]{down) dB
—Collo total E total (EE) — dB |
ingle satellite

C/Tanalyses were also performed to determine whether Expressway™ could

share spectrum with a hypothetical GSO FSS system operating in the Ku-band,

referred to here as System-Y.

System-Y has earth station and space station

characteristics derived from operational Ku-band satellite systems. The System-Y

transponder bandwidth is assumed to be 30 MHz for satellite television signal

transmissions. In the interference scenarios, an Expressway™ satellite and a

System-Y satellite are spaced 2° apart on the geostationary arc. The earth stations

for both systems are considered to be co-located. The interference calculations for

these scenarios appear below. Table B-6 shows interference calculations between
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Expressway™ 1° x 3° Ku-band beams and System-Y, while Tables B-7 and B-8 show
interference calculations between System-Y and Expressway™ 6° Ku-band beams.

These calculations show that 2° sharing is feasible for both 1° X 3° and 6° beams.

Table B-6. Interference Analysis between Expressway™ (1° X 3° Beam) and System-Y
UPLINK BOWNLINK UPLINK "BOWNLINR

PARAMETER Besired | e, JDesired | Inten. Interf. | Desired § Interf. | Desired UNITS
Other Own Cther Own Other Own Other Own

[~ Signal frequency £ 1 1 i Ei EF&_J ‘
+ 1X Power 170 200 154 14 17.0 200 154 14.0 dBW |
~TXLoss o3[ 03 05 05 03 03 0% 0 a6 |
- HPA Backolf Iy 0 0 0 0 0 0 db

+ X Ant. Gain A8 204 340 37.0 204 BE 37.0 HO dB1

- Per Carrier Loss 0.0 00 0.0 0.0 00 0.0 00 00| dB
=Tx 15 40.1 489 50.5 371 ~ 685 51.9 4/ dBW |
[-Space Loss 2059] 2059 y 04 XBI| 2059|2044 204 dB

- Atmospheric Loss 0. 0.3 03 03 03 0.3 0.3 03] dB

[+ Rx Ant. Gam

= Carrier Power (C)

= Interfer. Power (I)

- Rx Noise Temp. 8 8 X ] I ) B. 84
|- Bolzmann's Const. ZZBE| -22BB|  -2286| -22BB| 2088 -2286| -22B6| 2285 1'5W7K—'|TZ_J
= C/No or INo ®2 | o8 00 4N 08| B3 776 002 ] dB-Az

TN, of O o 284|(up) 27.3|(down) ZBA{Up) 22 5|{down) a8 |
(o7, IV fota 5| (fotal
- Signal Bandw! 74. 8 | 748 ' y 338 748 ; -Hz
[ Co/No orJo/No 4] 160 | 243 | -120 38 | 155 28 E[X! aBMz |
Collo , or Coflo 4, 37.4|(up) ~%.3[{down) 19.4](up) 13.6}{down) dB
Collo total fotal fota
ingle satellite
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Table B-7. Interference Analysis between Expressway™ (Bogota - CONUS link) and

100

System-Y
UPLIRR BOWNLINK “UPLINK “DOWNLINK
PARAMETER Desired | Interf. § Desired [ Intert. intert. ] Desire ‘Intert. | Desire UNITS
Other Own Other Own Cther Own Cther Own

-§gnal trequency 1 11 i 1 CHz |
+ TX Power 170 230 54 143 370 230 54 40 dBW |
-TXToss 03 03 035 05 03 03 05 v. dB
[~HPAX Backofl 0 0 ) 0 0 0 dB

+ TX Ant. Gain 51 204 30 370 204 4838 370 30 dBr |
- Per Carrier Loss 0.0 0.0 0.0 0.0 00 00 0.0 dB

=Tx 708 337 483 ; 73 5 K rvd dBW |
[~Space Loss 2059 91 2044] 2044|2058 2053|2044 2044 dB |
-~ Atmospheric Loss 03 03 03 ; 03 } 03 0 dB |
+ Rx Ant. Gain 30 370 75 204 02 772 204 75 dbi |
= Carrier Power (C) 014 E : - | dBW |

) = Interfer. Power - - - -

- Rx Noise Temp. . . X I . J X .

- Boltzmann's Gonst. — . 228.6] mm—m“m—ms 228, -228.6] dBW/K-Hz |
[ C/No or UNo ~ 955 708 73 ] 718 641 %5 778 1 002 | dB-Hz |
T, or CN gurn 24.7[{upy 25.5[{down) "B141(up) ~25|{down) dB

C/l o F 3 ot 2Z1[{ioal) ‘
- Signal Bandwi ) ] y : A4 y -Hz |
. Co/No or lo/No 7] 08 | 28] 30 06 | 147 78 88 | dBMz |
Collo  or Coflo . 31.3|(up) down) 24.8[{up) 16.0[(down) dB |
Collo total ﬂ o 0|
ngle satelite
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Table B-8. Interference Analysis between Expressway™ (CONUS - Bogota link) and
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System-Y
~UPOIRK | DOWNLINR — UPLINK “DOWNLINK
PARAMETER esired ntert. [ Desir Intert. Interi. J Desired | Intenr. | Desired UNITS
COther Oown Other Own Qther Own Other Own
~Signal frequency B T T 5 T T
+ TX Power 170 200 154 20. 170 200 154 200{ dBW |
-TXLoss 03 03 0. 1} 03 03 05 dB |
'~ HPA Backoff 0 0 ] 0 0 dBe-
+ TX Ant, Gain 541 204 340 28 204 4838 370 %3] dBt}
- Per Carrier Loss 00 00 00 00 00 00 0o dB |
ET)TEIRP 708 201 ; 53 c7A] (53 LK) B3] dBW |
~Space Loss —205.9] i 2044 204, 2059 of 2044 y dBe
~ Atmospheric Loss 03 03 ; 03 0 03 03 Vi - g
+ Rx Ant. Gain HD 370 47, 204 370 0 204 275 dBi |
= Carrier Power (C) 014 ~ - -1103]” dBW |
= Interfer. Power (1} - - - -
- Rx Noise Temp. A k X . X . X
- Bolzmann's Const. 2286 2286 -22886] 2286| -20Bb| 2285 2286 WFJEWR‘FEJ
WTT&"J% 706 709 %03 | 770 991 dB-Az |
O, orCll o rn 27.7|(Up) 25.7|(down) ~284]{up) 215((down) —dB
o) I To ota

- Signal Bandwi ¥ . ¥ . . -Hz
T Co/No or lo/No 207 36 | 28 | 08 =) 170 28 T daBmz |

Coflo, of Collo youm A{down) 21.71{up) 743 [down) -1 |

Collo total to
ingle satellite



This page is intentionally blank.

102



/ Appendix C
Antenna Coverage



APPENDIX C: ANTENNA COVERAGE

103



Figure C-1.
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V-Band Receive/Transmit Spot Beam Contours (G,,,, = 52 dBi, G/T=23.4 dB/K)
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Figure C-2. Ku-Band Receive/Transmit Elliptical (1°X3°) Beam Contours

(G = 37 dBi, G/T = 10.4 dB/K)
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Figure C-3. Ku-Band Receive Hemispherical Area Beam Contours

(Gpax = 30.2 dBi, G/T = 4.1 dB/K)
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Figure C-4. Ku-Band Transmit Hemispherical Area Beam Contours (G,,, = 29.8 dBi)
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Figure C-5. V-Band Beams at 99°W, 101°W, and 103°W Orbital Positions
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Figure C-7. Receive/Transmit Alaska Beam at 103°W Orbital Position
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Figure C-9. Receive Ku-Band 6° Beam at 99°W, 101°W, and 103°W Orbital Positions
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Figure C-10. Transmit Ku-Band 6° Beam at 99°W, 101°W, and 103°W Orbital Positions




148!

Figure C-11. V-Band Beams at 53°W and 63°W Orbital Positions
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Figure C-12. Ku-Band Beams at 63°W Orbital Position
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Figure C-13. Ku-Band Beams at 53°W Orbital Position
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Figure C-14. Receive Ku-Band 6° Beam at 53°W and 63°W Orbital Positions
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Figure C-15. Transmit Ku-Band 6° Beam at 53°W and 63°W Orbital Positions
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